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Abstract
The standard of medical care continues to rise, and healthcare providers are required to provide ever more 
high-quality and safe medical care. Therefore, it is necessary to reform healthcare education so that it will allow 
a better balance in the acquisition of knowledge, skills, and attitudes at the undergraduate stage. This would 
enable such education to be seamlessly linked with that provided at the postgraduate level. This represents a par-
adigm shift in healthcare education ; one in which healthcare providers will be required to play a more active role 
in acquiring the competencies demanded of them. It is imperative that a medical professional be able to respond 
flexibly to complex clinical situations. Therefore, learning must involve repetition from multiple approaches 
until knowledge, skills, and attitudes become integrated. Simulation-based healthcare education (SBHE), which 
has been partially integrated into the education curriculum in recent years, is an educational strategy aimed at pro-
viding such active learning. It was designed closely based on experimental learning theory and instructional 
design (ID), and allows the acquisition of not only technical skills, but also nontechnical skills. “Simulation in 
healthcare education : A best evidence practical guide. AMEE Guide No. 82”, which was published by a global 
medical education organization—the AMEE—describes the following five practical points that need to be taken 
into consideration with this type of approach : 1) integration into the education curriculum ; 2) application of ID 
theory ; 3) representation of a variety of patient problems and conditions ; 4) effective debriefing ; and 5) imple-
mentation of effective team training. Furthermore, this guide also suggests the importance of research to estab-
lish SBHE as a discipline. Further research is needed to accumulate and analyze evidence on its educational 
effects not only in simulation laboratories, but also in clinical and public health settings. The history of SBHE in 
Japan is not long, and the provision of the hardware resources required is as yet in the early stages. It also 
remains to fully integrate SBHE into the education curriculum and educator development, especially with regard 
to the software needed to make this possible.
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1. Introduction
The standard of medical care continues to rise rapidly. 
New therapeutic modalities are being explored one after 
another, and medical equipment for healthcare providers 
continues to be further developed and improved. There-
fore, the volume of knowledge that healthcare providers 
need to acquire has become enormous, and technologies 
have also become more complex and sophisticated. 
Meanwhile, patients and their families continue to 
demand ever safer medical care that will improve their 
quality of life while remaining consistent with their val-
ues. Therefore, one of the great challenges we face 
today is how to educate healthcare providers capable of 
answering all these needs. Conventional undergraduate 
medical education emphasized the acquisition of knowl-
J. Tokyo Med. Univ., 74（1）: 14-20, 2016
Review
Y. ABE : Simulation-Based Healthcare Education ─ ─15Jan., 2016
（　　）
edge, while postgraduate education focused on the acqui-
sition of practical skills and attitudes. These days, high 
competency is expected in a clinical setting. It is now 
necessary, therefore, to construct a system in which edu-
cation is better balanced : where knowledge, skills, and 
attitudes are imparted through undergraduate education 
that is seamlessly linked to postgraduate education. 
This will require a major reform of healthcare education, 
and constitutes a globally shared challenge to be 
addressed.
2. Paradigm shift in healthcare education
A review article by Frenk et al. in the Lancet1) 
describes historical courses in medicine around the world 
and serves as a useful reference in considering how to 
reform healthcare education. According to that article, 
medical education used to be based on the empirical 
apprentice paradigm up to the early 1990s.
It was an article published by Flexner et al. in 19102) 
that drastically changed the style of healthcare education. 
This article spurred a change in medical education in the 
United States to one that was more systematic and sci-
ence-based, representing the first turning point in the 
reform of healthcare education. Subsequent reports 
encompassed not only medical, but also nursing and den-
tal sciences, thus extensively forwarding healthcare edu-
cation3-5). The second turning point was the advent of 
the problem-based learning (PBL) curriculum that was 
developed mainly by McMaster University in the late 
1960s. Problem-based learning replaced the knowl-
edge-centered education of the time with one that 
focused on allowing the student to learn through tackling 
problems that they might encounter in a clinical setting. 
We are now, however, at another, the third turning point. 
Specifically, it is now necessary to develop an education 
curriculum that also takes social needs into account and 
that has the ultimate goal of having learners acquire clini-
cal competency ; that is, one that integrates knowledge, 
skills, and attitudes. To achieve this, it is necessary to 
expand education to include not just universities, but also 
other related institutions such as clinics, local community 
hospitals, and medical institutions. Thus, we are now in 
an era where healthcare education needs to be con-
structed based on the greater framework of health educa-
tion systems that place emphasis on the competencies of 
the medical team members and entire team1).
The Working Group on the Physician Clinical Training 
System Evaluation—a practical organization of the Phy-
sician Clinical Training Force of the Ministry of Health, 
Labor and Welfare’s Medical Ethics Council—has 
defined competency as follows : “Competency is the 
capability of integrating knowledge, skills, attitudes, and 
others, which is observable as actions.”
The following two factors are critically important in 
developing competent healthcare providers : 1) provid-
ing education that is seamlessly linked between the 
undergraduate and postgraduate levels and that allows 
stepwise improvement in each competency ; and 2) pre-
paring educational strategies by which learners can learn 
actively.
Such educational strategies include e-learning, PBL, 
team-based learning (TBL), workplace learning, and 
simulation-based healthcare education (SBHE). For 
example, Harvard Medical School has established a med-
ical curriculum in which year-one students learn how to 
measure vital signs, as well as the fundamentals of inter-
preting laboratory test results and performing medical 
examinations. The students perform medical examina-
tions by using full-body simulators that are programmed 
to generate various clinical disorders. After completing 
medical examinations, the students are assigned to small 
groups, in which they can learn about diagnostics, anat-
omy, physiology, pathology, and other matters through 
discussion with experienced clinicians6). Thus, SBHE 
is provided just after entry at Harvard Medical School. 
With such active learning, the teaching faculty and edu-
cators are required not to provide just didactic teaching, 
but also to act as facilitators who enhance each learners’ 
motivation to learn. This is the reason the educational 
reform currently being undertaken represents a paradigm 
shift in education.
3. Patient safety and SBHE
The oldest SBHE in medical care was the training pro-
vided by Lundy for residents in the simulated operation 
room at the Mayo Clinic in the USA. The superior per-
formance of residents who had undergone this SBHE 
was reported7). In the 1950s, Safar et al., a group of 
anesthetists, worked with Laerdal Medical to develop a 
simulator for cardiopulmonary resuscitation, the “Resusci 
Anne”. The improved model, “Ressci Anne”, is still in 
use for the training of cardiopulmonary resuscitation8). 
In the 1960s, “Sim One”, was developed. This was the 
world’s first computer-controlled mannequin, and it 
boasted levels of function equivalent to those available 
with current full-body, high-fidelity simulators ; that is, 
simulators capable of producing cardiovascular and 
respiratory changes, responding to drugs and anesthetics, 
and generating 10 critical conditions that might occur at 
the time of anesthesia induction9). Since then, other 
types of full-body simulator have been developed : the 
Harvey Cardiology Mannequin (1968) and the SLEEPER 
Simulator (1972), for example.
Simulation-based education has also drawn attention 
from the viewpoint of patient safety. A number of acci-
dental deaths associated with anesthesia occurred in the 
United States from the 1950s through the 1970s. In 
1984, Cooper et al. reported that approximately 70% of 
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medical malpractice cases in the perioperative period 
were attributable to deficiencies in nontechnical skills 
(NTS) rather than technical mistakes10). That report 
triggered a shift to an emphasis on teamwork, leadership, 
communication, and decision-making in simulation-
based education in anesthesiology. Flight simulation-
based education in the aviation industry was of reference 
in strengthening NTS. In those days, analyses of air-
craft accidents revealed that they were often attributable 
to cockpit NTS rather than pilot error. Therefore, the 
emphasis in training shifted from flight simulator-based 
flying training to cockpit resource management (CRM ; 
afterward, the term “cockpit” was replaced with the term 
“crew”). This change served as a reference when 
attempting to integrate CRM into simulation-based edu-
cation in anesthesiology. Gaba et al. at Stanford Uni-
versity developed a simulator, the Case 1.2, in 198611) 
and a training program to acquire NTS during anesthesia, 
the anesthesia crisis resource management program12)13). 
This was then improved by Morgan et al. and Glavin et 
al in the early 2000s. Here the focus was on the concept 
of anesthesia non-technical skills14)15).
In view of patient safety, training for the acquisition of 
NTS was restricted to specific medical specialties, such 
as anesthesiology and emergency medicine, and was not 
expanded to the entire healthcare industry. It was in the 
1990s when the integration of SBHE was decisively 
attempted. In 1991, Leap et al. analyzed the medical 
records of approximately 30,000 patients in the Harvard 
Medical Practice Study II and reported that medical acci-
dents had occurred in 3.7% of hospitalized patients16). A 
rash of medical malpractice suits is a serious problem 
that can cause a great increase in medical care costs. 
The United States government subsequently founded the 
Institute of Medicine (IOM) and tasked the Quality of 
Health Care in America Committee of the IOM to pro-
duce countermeasures aimed at reducing the number of 
medical malpractice cases. In 1999, the committee pub-
lished “To Err is Human”, in which they suggested that 
patient safety could be enhanced by further incorporating 
the concepts of team management and SBHE into train-
ing programs, especially those aimed at teams compris-
ing members with different medical specialties. Since 
then, SBHE has become widely adopted in the United 
States in an attempt to 1) form safe medical teams by 
introducing the above-mentioned CRM ; 2) standardize 
education for emergency resuscitation, that is, advanced 
cardiovascular life support ; and 3) standardize educa-
tion for invasive procedures. CRICO, a company which 
provides medical malpractice insurance to Harvard Med-
ical School and its affiliated hospitals, made a crucial 
move here in being the first to offer a reduction in premi-
ums if the physician had undergone SBHE. The com-
pany reported a smaller number of lawsuits against phy-
sicians who had undergone SBHE than against those who 
had not17).
At present, SBHE is established as an effective educa-
tional strategy that allows not only the acquisition of 
technical skills by individual learners, but also protects 
patient safety by improving NTS, that is, enhancement of 
clinical inference and team cooperation.
4. What is SBHE?
Jeffries et al.18) defined SBHE as follows : “Simulation 
is one strategy that holds promise for preparing learners 
for the complexities of clinical practice. Well-designed 
simulations set the stage for students to work with 
authentic problems, synthesize data, make clinical deci-
sions, and reflect on their practice. Since simulation is 
performed at a simulation center, risk to patients is elimi-
nated and learning becomes paramount.”
Simulation-based healthcare education provides active 
learning and allows students to acquire and retain not 
only technical skills, but also NTS, both individually and 
through team learning. That is, SBHE enables mastery 
learning, by which a formative evaluation is made 
through the process of learning. Furthermore, McGaghie 
et al.19) described 12 features of SBHE, including the fol-
lowing 3 features that are especially characteristic of 
medical education : 1) SBHE transfers technical skills 
and NTS into clinical practice ; 2) SBHE is used for 
high-stakes testing and educator development ; and 3) 
SBHE contains educational and professional contexts.
1) Types of training
There are the following three major types of training20) : 
1) task training (procedure training) ; 2) algorithm-based 
training (algorithms are predetermined, for example, 
basic life support) ; and 3) situation-based training (any 
and all clinical conditions are reproduced in an attempt to 
improve NTS).
2) Learning flow
Learning proceeds as follows when based on simula-
tion other than that in which the objective is to make an 
assessment20), as in objective structured clinical examina-
tion (OSCE), for example : 1) preparatory learning ; 2) 
briefing, which implies verifying learning objectives and 
confirming the materials and environments that are to be 
used, as in a simulation room and when using simulators, 
for example ; 3) simulation ; 4) debriefing, which 
implies reviewing a simulation in light of its objectives 
and the learning achieved by using feedback from com-
peers and facilitators ; and 5) sum-up of learning, which 
implies making an assessment in accordance with the 
objectives, performing knowledge testing, assessing sce-
narios, and other methods.
Furthermore, we believe that SBHE includes the fol-
lowing three steps (Fig. 1) : Step 1, learning by mental 
simulation training, as in desktop training for disasters 
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and decision-making by PBL and TBL, for example ; 
Step 2, learning by using simulators and simulated 
patients in a simulation room, in which the aim is to inte-
grate the knowledge acquired in Step 1 with skills and 
attitudes ; and Step 3, learning in an actual clinical set-
ting, in which training is performed in situ by using sim-
ulators and simulated patients at an actual job site, such 
as a hospital or institution. In Step 3, the student learns 
how to apply the technical skills and NTS they acquired 
individually or through team training. Step 1 is of para-
mount importance for the success of Steps 2 and 3 in 
SBHE.
5. Experimental learning theory̶the groundwork 
for SBHE and instructional design
1) Experimental learning theory
David A. Kolb proposed a theoretical model called the 
“Experimental learning model”21)22). This theory is of 
paramount importance, as SBHE is based on experience, 
and categorizes learning into the following cycle of four 
segments : 1) concrete experience ; 2) reflective obser-
vation after experience ; 3) abstract conceptualiza-
tion ; and 4) active experimentation of experience. 
Furthermore, this theory explains changes in knowledge 
in each cycle segment as divergent, assimilative, conver-
gent, and accommodative. It is this experimental learn-
ing theory that SBHE is based on.
2) Application of instructional design
It is advisable to schedule SBHE based on instruc-
tional design theory, which sets out learner-centered edu-
cation. Here, objectives are determined based on 
learner performance, and the educational design con-
stantly evolves by making empirical assessments and 
corrections in the course of education21-24). Education is 
thus designed according to the following model : 1) 
analysis, in which the needs and readiness of learners are 
analyzed ; 2) design, in which the objectives and assess-
ment criteria are determined, focusing on learner perfor-
mance ; 3) development, in which educational materials 
are prepared and formative and overall evaluations 
made ; 4) implementation, in which education is actually 
provided ; and 5) evaluation, in which formative and 
overall evaluations are made.
Instructional design was developed for the training of 
the US forces during World War II, and was originally 
based on the operant conditioning theory proposed by 
B.F. Skinner. Various models and designs have been 
proposed, reflecting changes in the times and society25-29).
6. A best evidence practical guide in SBHE
Over the last two decades, SBHE has become widely 
adopted by various healthcare education organizations. 
Along with increases in the opportunities to implement 
SBHE, a number of guides have been published in 
review articles in response to queries from educators 
about what should be done to efficaciously implement 
this concept30-32). The latest guide is “Simulation in 
healthcare education : A best evidence practical guide. 
The AMEE Guide No. 82,” published by the Association 
for Medical Education in Europe—a medical education 
organization with members who are dedicated to health-
care education in 90 countries around the world.
This guide describes the following five practice points 
of SBHE : 1) it is important to first determine the simu-
lation goals for their integration into the curriculum ; 2) 
feedback is critical to effective learning using simulation 
and should be guided by individual learning needs ; 3) 
simulation allows for training in a controlled environ-
ment, with opportunities for deliberate practice and 
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assessment ; 4) simulation-based mastery learning sig-
nificantly improves skills for all participants, and also 
leads to skill retention ; and 5) further research is needed 
in the areas of instructional design, outcome measure-
ment, and translational and implementation sciences in 
the context of simulation. Thus, this guide specifically 
describes how SBHE might be further extended in edu-
cational, clinical, and local community settings.
7. Actuality of SBHE in Japan
The history of SBHE in Japan is not long, and so far it 
has only been implemented partially, together with com-
mencement of the new postgraduate clinical training sys-
tem and integration of OSCE into the undergraduate edu-
cation curriculum. Since 2011, simulation centers have 
been opened successively in Akita, Tochigi, Okayama, 
Shimane, Okinawa, and other Japanese prefectures. At 
present, simulation laboratories and centers have been 
established in many medical schools33). Among those 
opened in recent years, the Okinawa Simulation Center 
(Chura-Sim)—which was established on the premises of 
the Medical School of the University of the Ryukyus, 
Okinawa—has the largest area (2,250 m2) and the largest 
number of users (approximately 16,000 users/year) in 
Japan. Training programs provided by Chura-Sim are 
diverse, ranging from individual to team training. Fur-
thermore, Chura-Sim is now seen as a model by other 
medical institutions in Japan when setting up SBHE. 
There, simulated practice has been integrated into the 
education curriculum for year-one medical students 
together with educator development seminars34). Hard-
ware is being progressively updated at many simulation 
laboratories and centers. Nevertheless, there are con-
siderable gaps in the level of practice among institutions. 
In Japan, SBHE still lags behind that in Europe and the 
United States. To raise the level of SBHE to the inter-
national level, therefore, the two approaches described 
below need to be taken into consideration in the near 
future.
1. Integration of SBHE into the education curriculum
Reform of healthcare education in Japan should be 
implemented in concert with reform of healthcare educa-
tion worldwide.
2. Human resource development
There are an increasing number of educators who have 
achieved much in researching and practicing SBHE 
through studying abroad. Therefore, it is necessary to 
link learning in Europe and the United States to human 
resource development in Japan. For example, Shimane 
University Graduate School of Medicine has established 
the first medical simulator instructor course in its mas-
ter’s degree program. This should allow the develop-
ment of highly qualified instructors. Other issues also 
require urgent attention, such as the development of edu-
cation assistant staff, including simulation specialists ; 
the guarantee of job positions ; and the securement of 
financial resources.
Afterword
The present article overviewed both the history of 
SBHE and the underlying concepts thereof. In recent 
years, departments exclusively dedicated to both under-
graduate and postgraduate education of healthcare pro-
viders have been established in Japan. Educational 
reform continues at individual institutions, as does the 
provision of the hardware needed to support SBHE. 
“Patient safety,” “professionalism,” and “team health 
care” will be the key words in enriching software to 
encourage the adoption of SBHE as competency-based 
learning. Efforts need to be made to move from partial 
integration of SBHE into the education curriculum to 
full-scale integration. This would surely produce even 
more competent healthcare professionals capable of pro-
viding ever better and safer care.
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医療者教育におけるシミュレーション教育
阿　部　幸　恵
東京医科大学病院　シミュレーションセンター
【要旨】  
　今世紀に入り、医療は急速に発展した。そのような状況で医療者は、良質で安全な医療を提供していかなければ
ならない。そのために、卒前から知識・技術・態度をバランス良く習得できる教育を行い、シームレスに卒後教育
につなげる教育の改革が必要となった。これは、教育のパラダイムシフトであり、従来の知識重視の教育からコン
ピテンシー重視の教育への変換である。医療者が求められるコンピテンシーを習得するには、学習者自身が、主体
的に学ぶことが重要である。とくに、複雑な臨床の状況に対応するには、知識・技術・態度が統合されるまでに繰
り返し学習することが必要となる。近年、医療者教育に導入されたシミュレーション教育は、Active Learningの一
つの教育方略である。この教育は、経験学習理論とインストラクショナルデザインに基づき、計画され、提供される。
個人の技術のみでなく、ノンテクニカルスキルの強化ができる。世界の医学教育の組織 AMEE（The Association for 
Medical Education in Europe）が発表した「Simulation in healthcare education : A Best evidence practical guide.」では、実
践のポイントを以下のようにあげる。① カリキュラムへの導入、② ID理論の応用、③ 様々な臨床の状況を再現、
④ 効果的なデブリーフィングによる反復学習、⑤ チームトレーニング実施である。また、研究の重要性も示唆する。
研究は、ラボでの教育効果の検証のみでなく、医療実践の場（臨床や地域）における教育効果のエビデンスを提示
していく必要があると提言している。  
　日本でのシミュレーション教育は、歴史が浅い。ハード面の整備が近年多くの施設で進んでいるところである。
今後は、医療者教育全般のカリキュラムの導入と指導者養成といったソフト面の整備が求められている。
〈キーワード〉 : シミュレーション教育、アクティブラーニング、コンピテンシー基盤型学習、問題解決型学習、 
インストラクショナルデザイン
